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CLAIMS 



[Claim(s)] 

[Claim 1] In the wireless packet transmission approach which adopted the PRMA approach of 
transmitting a wireless packet only when there are data transmitted by the system which 
consists of at least one mobile station which considers radio as two or more base transceiver 
stations and them, and there is an usable wireless slot and packet sending"OUt authorization is 
given Although there are data which should be sent out. in order that there may be no usable 
wireless slot, when a wireless packet cannot be transmitted, Even if it judges whether it is in the 
location where a mobile station can communicate with other base transceiver stations and there 
is a base transceiver station which can communicate, when there is no usable slot or packet 
sending-out authorization is not obtained, same actuation is performed to the base transceiver 
station of further others. It is the wireless packet transmission approach characterized by trying 
sending out of the above-mentioned data packet for every frame of PRMA as long as there are 
data which should be sent out. when there is a base transceiver station which can communicate, 
an usable slot is in the base station and packet sending-out authorization is obtained. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the system by which a base transceiver station and a 
mobile station radiocommunicate using a wireless packet, reduces the rate of packet loss and 
relates to the system which communicates by utilizing effectively the frequency to which many 
mobile stations were restricted. 
[0002] 

[Description of the Prior Art] Until now. the point-to-multipoint connection technique of PRMA 
(Packet Reservation Multiple Access) applied to mobile communication is proposed. This is the 
U.S. society magazine IEEE. Trans.on VT, vol.40. No.1 It is David to Feb. and 1991. The paper of 
the title "Efficiency of Packet Reservation Multiple Access" is announced by J.Goodman and 
SherryX.Wei. The slot quota algorithm of the conventional technique based on this is shown in 
drawing 5 . Conventionally, in mobile communication, the mobile station chose the nearest base 
transceiver station, and was communicating by assigning a slot between the base transceiver 
station and mobile station in the procedure shown in coincidence. This was because high circuit 
quality can be acquired and a high throughput can be obtained especially in data communication 
by communicating with the nearest base transceiver station. 
[0003] 

[Problem(s) to be Solved by the Invention] In PRMA, if two or more mobile stations transmit a 
wireless packet to coincidence when a slot is vacant, it will be interfering (it interfering mutually). 
Consequently, neither of the wireless packets reaches a base station, but a slot i.e.. the use 
effectiveness of a frequency, falls. Packet sending-out authorization is given in order to avoid 
this. Interference becomes easy to occur, and when low, sending-out authorization of a wireless 
packet is not obtained easily, but the rate of loss of a packet is made to increase, if a packet 
sending-out authorization probability is high. Although it is desirable to make it change 
accommodative according to traffic as for this sending-out authorization probability, traffic 
changing to short paddle time amount a lot, and reporting that information to a mobile station 
from a base transceiver station serially causes the increment in the traffic by that information 
signal, and it is substantially difficult a probability. Therefore, to the traffic at that time, this 
packet sending-out probability could not send out a packet easily, when not the optimal, but the 
rate of packet loss was high. 

[0004] Furthermore, when there was much traffic, even if it could obtain sending-out 
authorization, when there was no empty slot in the base transceiver station nearest to the 
mobile station, there was a problem that the rate of packet loss will increase without the ability 
transmitting data. 

[0005] Then, the purpose of this invention is in mobile communication to offer the packet 

transmission approach of reducing the loss probability of a wireless packet. 

[0006] 

[Means for Solving the Problem] In actual mobile communication, in order to make high the rate 
of a location (rate of time amount) in which a communication link in the appointed area is 
possible, also in the edge of a eel, received power is designed with a margin so that it may 
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become to some extent higher than necessary received power. Moreover, as usually shown in 
drawing 1 . it overlaps in the range where a eel is remarkable, and the area which two or more 
base stations cover exists. 1a is [ the service area of a base station 2 and 3a of the service area 
of a base station 1 and lb] the overlap area of service areas 1 a and 1 b in drawing 1 . 
[0007] This invention does not have an empty slot in a nearby base transceiver station or the 
chosen base transceiver station. Even when it is in the condition that data cannot be 
transmitted, and the existence of the base transceiver station which can otherwise communicate 
is investigated, there is a base transceiver station which can communicate and there is no it in a 
nearby base transceiver station, by communicating using the base transceiver station It is 
characterized [ main ] by aiming at an improvement of the above-mentioned rate of packet loss, 
and differs from the conventional technique in that a mobile station does not communicate with 
the not necessarily nearest base transceiver station. Since this will give the demand of the 
authorization which performs packet sending out to two or more base transceiver stations for a 
mobile station, the probability that the slot which can be sent out can be acquired goes up it. 
Moreover, since the slot which is vacant also as for each base station can gather the probability 
used by this approach, it leads to a deployment of a frequency. 
[0008] 

[Embodiment of the Invention] The first example of this invention is shown in drawing 2 . When 
the packet which should be sent out in a mobile station or a base transceiver station arises, it 
writes in a buffer first and stores temporarily. Since the data with which time amount passed 
beyond the time amount defined beforehand in PRMA are discarded and serve as a loss packet, 
a buffer is good by the limited capacity which can perform the storage for time amount defined 
beforehand. When there are data in a buffer, i.e., the data which should be sent out, the slot for 
sending it out as a wireless packet is assigned In drawing 2 , actuation 100-124 is the same as 
actuation of drawing 5 , and the actuation 130-136 enclosed with a dotted line is the description 
parts of this invention. 

[0009] As shown in drawing 3 , when the data which should be sent out have continued, if a 
certain slot is assigned, the data which continued using the slot succeedingly are sent out. When 
the data which should be sent out are lost temporarily, the slot is opened wide and other 
communication links are supplied with it In this drawing, the data which a mobile station 1 should 
send out with a frame 2 were lost, and the mobile station 3 has sent out the wireless packet 
using the slot wide opened with the frame 3. 

[0010] Although there are data which should be sent out here, there is no usable slot or if the 
existence of the base transceiver station in which other communication links are possible is 
investigated and there is a base transceiver station which can otherwise communicate so that it 
may describe in the part of this invention in drawing 2 when assignment of a slot is not 
performed since sending-out authorization is not obtained, a slot will be assigned with the 
procedure of the usual PRMA. In migration communication system, in order to manage a mobile 
station, the control signal is usually transmitted continuously or intermittently. A mobile station 
is whether this signal is receivable, and can know the existence of the base transceiver station 
in which other communication links are possible. 

[001 1] In addition, also when there are data which should be sent out from a base transceiver 
station side to addressing to a mobile station, this invention can be applied by performing same 
processing by the network side. 

[0012] The computer simulation result for checking the effectiveness of this invention to drawing 
4 is shown, here — average packet continuation sending-out time amount =1 / 3-second, and 
average packet stop-time =1/2 seconds, permission packet latency-time (upper limit of time 
amount which waits for sending out) =15 frame, one-frame length =8 ms. and the number of slots 
per frame (the number of users which can communicate to coincidence) — it was referred to as 
=12. Although the rate of packet loss will increase rapidly the rate of packet loss in the 
conventional technique on this simulation condition if 20 or more users communicate, the 
increment in the rate of packet loss can be suppressed to 30 user extent in the system which 
applied this invention. For example, with the conventional technique, when the rate of packet 
loss to 2% is permitted, although even 24 twice as many users as the number of slots per frame 
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have held, this invention shows that even 31 about 3 times as many users as the number of slots 
per frame can hold now. 

[0013] The above is applicable to other wireless packets, although it was application of this 
invention to PRMA which is the typical protocol of a packet communication mode. 
[0014] 

[Effect of the Invention] As explained above, in the system which performs wireless packet 
communication, by adding the procedure of investigating two or more base transceiver stations 
which can communicate, by this invention, it can use as it is, without changing packet 
communications protocols, such as PRMA which are other control procedures, and the 
increment in the rate of packet loss produced when traffic is high can be reduced. Furthermore, 
since the number of average empty slots decreases while the throughput of a packet improves, 
frequency use effectiveness becomes high. 
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TECHNICAL FIELD 

[Field of the Invention] This invention is the system by which a base transceiver station and a 
mobile station radiocommunicate using a wireless packet, reduces the rate of packet loss and 
relates to the system which communicates by utilizing effectively the frequency to which many 
mobile stations were restricted. 
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PRIOR ART 



[Description of the Prior Art] Until now. the point-to-multipoint connection technique of PRMA 
(Packet Reservation Multiple Access) applied to mobile communication is proposed. This is the 
U.S. society magazine IEEE, Trans.on VT. vol.40. No.1 It is David to Feb. and 1991. The paper of 
the title "Efficiency of Packet Reservation Multiple Access" is announced by J.Goodman and 
SherryX.Wei. The slot quota algorithm of the conventional technique based on this is shown in 
drawing 5 . Conventionally, in mobile communication, the mobile station chose the nearest base 
transceiver station, and was communicating by assigning a slot between the base transceiver 
station and mobile station in the procedure shown in coincidence. This was because high circuit 
quality can be acquired and a high throughput can be obtained especially in data communication 
by communicating with the nearest base transceiver station. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, in the system which performs wireless packet 
communication, by adding the procedure of investigating two or more base transceiver stations 
which can communicate, by this invention, it can use as it is, without changing packet 
communications protocols, such as PRMA which are other control procedures, and the 
increment in the rate of packet loss produced when traffic is high can be reduced. Furthermore, 
since the number of average empty slots decreases while the throughput of a packet improves, 
frequency use effectiveness becomes high. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In PRMA. if two or more mobile stations transmit a 
wireless packet to coincidence when a slot is vacant, it will be interfering (it interfering mutually). 
Consequently, neither of the wireless packets reaches a base station, but a slot, i.e., the use 
effectiveness of a frequency, falls. Packet sending-out authorization is given in order to avoid 
this. Interference becomes easy to occur, and when low, sending-out authorization of a wireless 
packet is not obtained easily, but the rate of loss of a packet is made to increase, if a packet 
sending-out authorization probability is high. Although it is desirable to make it change 
accommodative according to traffic as for this sending-out authorization probability, traffic 
changing to short paddle time amount a lot, and reporting that information to a mobile station 
from a base transceiver station serially causes the increment in the traffic by that information 
signal, and it is substantially difficult a probability. Therefore, to the traffic at that time, this 
packet sending-out probability could not send out a packet easily, when not the optimal, but the 
rate of packet loss was high. 

[0004] Furthermore, when there was much traffic, even if it could obtain sending-out 
authorization, when there was no empty slot in the base transceiver station nearest to the 
mobile station, there was a problem that the rate of packet loss will increase without the ability 
transmitting data. 

[0005] Then, the purpose of this invention is in mobile communication to offer the packet 
transmission approach of reducing the loss probability of a wireless packet. 
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MEANS 



[Means for Solving the Problem] In actual mobile communication, in order to make high the rate 
of a location (rate of time amount) in which a communication link in the appointed area is 
possible, also in the edge of a eel, received power is designed with a margin so that it may 
become to some extent higher than necessary received power. Moreover, as usually shown in 
drawing 1 . it overlaps in the range where a eel is remarkable, and the area which two or more 
base stations cover exists. 1a is [ the service area of a base station 2 and 3a of the service area 
of a base station 1 and lb ] the overlap area of service areas la and lb in drawing 1 . 
[0007] This invention does not have an empty slot in a nearby base transceiver station or the 
chosen base transceiver station. Even when it is in the condition that data cannot be 
transmitted, and the existence of the base transceiver station which can otherwise communicate 
is investigated, there is a base transceiver station which can communicate and there is no it in a 
nearby base transceiver station, by communicating using the base transceiver station It is 
characterized [ main ] by aiming at an improvement of the above-mentioned rate of packet loss, 
and differs from the conventional technique in that a mobile station does not communicate with 
the not necessarily nearest base transceiver station. Since this will give the demand of the 
authorization which performs packet sending out to two or more base transceiver stations for a 
mobile station, the probability that the slot which can be sent out can be acquired goes up it. 
Moreover, since the slot which is vacant also as for each base station can gather the probability 
used by this approach, it leads to a deployment of a frequency. 
[0008] 

[Embodiment of the Invention] The first example of this invention is shown in drawing 2 . When 
the packet which should be sent out in a mobile station or a base transceiver station arises, it 
writes in a buffer first and stores temporarily. Since the data with which time amount passed 
beyond the time amount defined beforehand in PRMA are discarded and serve as a loss packet, 
a buffer is good by the limited capacity which can perform the storage for time amount defined 
beforehand. When there are data in a buffer, i.e., the data which should be sent out. the slot for 
sending it out as a wireless packet is assigned. In drawing 2 . actuation 100-124 is the same as 
actuation of drawing 5 . and the actuation 130-136 enclosed with a dotted line is the description 
parts of this invention. 

[0009] As shown in drawing 3 . when the data which should be sent out have continued, if a 
certain slot is assigned, the data which continued using the slot succeedingly are sent out. When 
the data which should be sent out are lost temporarily, the slot is opened wide and other 
communication links are supplied with it. In this drawing, the data which a mobile station 1 should 
send out with a frame 2 were lost, and the mobile station 3 has sent out the wireless packet 
using the slot wide opened with the frame 3. 

[0010] Although there are data which should be sent out here, there is no usable slot, or if the 
existence of the base transceiver station in which other communication links are possible is 
investigated and there is a base transceiver station which can otherwise communicate so that it 
may describe in the part of this invention in drawing 2 when assignment of a slot is not 
performed since sending-out authorization is not obtained, a slot will be assigned with the 
procedure of the usual PRMA. In migration communication system, in order to manage a mobile 
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station, the control signal is usually transmitted continuously or intermittently. A mobile station 
is whether this signal is receivable, and can know the existence of the base transceiver station 
in which other communication links are possible. 

[001 1] In addition, also when there are data which should be sent out from a base transceiver 
station side to addressing to a mobile station, this invention can be applied by performing same 
processing by the network side. 

[0012] The computer simulation result for checking the effectiveness of this invention to drawing 
4 is shown, here — average packet continuation sending-out time amount =1 / 3-second, and 
average packet stop-time =1/2 seconds, permission packet latency-time (upper limit of time 
amount which waits for sending out) =15 frame, one-frame length =8 ms, and the number of slots 
per frame (the number of users which can communicate to coincidence) — it was referred to as 
=1 2. Although the rate of packet loss will increase rapidly the rate of packet loss in the 
conventional technique on this simulation condition if 20 or more users communicate, the 
increment in the rate of packet loss can be suppressed to 30 user extent in the system which 
applied this invention. For example, with the conventional technique, when the rate of packet 
loss to 2% is permitted, although even 24 twice as many users as the number of slots per frame 
have held, this invention shows that even 31 about 3 times as many users as the number of slots 
per frame can hold now. 

[0013] The above is applicable to other wireless packets, although it was application of this 
invention to PRMA which is the typical protocol of a packet communication mode. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing which explains a fundamental idea to be the background of this 
invention. 

[Drawing 2] It is drawing showing the first example of this invention. 
[Drawing 3] It is drawing explaining occupancy of a slot and disconnection. 
[Drawing 4] It is drawing showing the effectiveness of this invention quantitatively. 
[Drawing 5] It is drawing explaining a Prior art 
[Description of Notations] 
1 Base Station 1 

1 a The service area of a base station 1 

2 Base Station 2 

2a The service area of a base station 2 

3 Mobile Station 

3a Overlap area of service areas la and lb 
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